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Abstract (Resumen de 100-250 palabras)/ Abstract (Laburpena 100-250 hitzetan) 
The aim of the present master’s thesis is to design the test rig for an aircraft component. The 
specimen to be tested is the elevator of the aircraft. The elevator is the structural part of the 
horizontal stabilizer that allows the aircraft to go up and down by modifying the aerodynamic load. 
The test will consist in static load cases and fatigue load cases. The scope of the test is to validate 
the finite element model (FEM) of the elevator, so that the complete load envelope can be 
validated through FEM, and to check fatigue resistance. The test rig shall withstand the test loads 
(overload and fatigue load cases) with reasonable safety factor so no failure occurs while 
performing the test. 
The test rig design must guarantee that the aerodynamic loads are properly distributed along the 
elevator’s surface. In addition, boundary conditions must be applied in order to reproduce the 
structural behavior of the elevator. Therefore, enforced displacements at the interface between 
elevator and horizontal stabilizer are induced so that the deformation of the horizontal stabilizer is 
simulated. 
Load will be applied to the elevator through whiffletrees that will distribute the forces of the 
hydraulic jacks along the elevator surfaces. These, will be designed in order to distribute the loads 
as defined in the test specification while maintaining the stability. 
Boundary conditions of the elevator shall be monitored and controlled on real time, so the 
deformation of the elevator is achieved. In order to ensure the correct performance of the test, 
reaction loads will be recorded by properly instrumenting the reaction supports. 
All the test rig is designed with Catia V5 R22, whereas all the stress calculations are made with 
Abaqus 6.12 and Hyperworks 12.0. 
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